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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL HARDWARE - .
NUMBER: 02-3E-LO7-X

SUBSYSTEM NAME: PAYLOAD RETEN & DEPLDY - IUS DAMPER/LATCHES
REVISION = 3 01/C9/St

PART NAME PART NUMBER
VENDOR NAME VENOGR NUMBER
LT LIGHTWEISHT LONGERON LATCH V073-544100
Ry s MIDDLEWEIGHT LONGERON LATCH  V073-544230
WU s SUPER MIDDLE WT LONGERON LATCH  VO73-544530
QSR SWITCH, LIMIT MC452-D123-0003
______ o T emr aam

m EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
Twd “LATCH CLOSED* LIMIT SWITCHES, S2 ANR 54, ARE INSTALLED IN SWITCH
MOOULE AND ARE ACTUATED BY SAME LEVER.

QUANTITY OF LIKE ITEMS;
20 MAX -

FUNCTION:

LIGHTWE IGHT, MIDOLEWEIGHT OR SUPER MIDOLEWEIGHT LONGERON LATCH REACTS
FLIGHT LOADS ON PAYLOAD HORLZONTAL TRUNNION HELD BETWEEN TWO SPHERICAL -
HALF BEARINGS. THE SWITCH MECHANISM CONSISTS OF DUAL LIMIT SWITCHES
ACTIVATED BY A COMMON LEVER, WHEM LATCH IS CLOSED, LATCH CLOSED LIMIT
SWITCH ASSEMBLY VERIFIES LATCH I§ CLOSED. LIMIT SWITCH SIGNAL REMOVES
?gHEEHEERH THE MOTORS AND GIVES THE CREW AN INDICATION THAT THE LATCH
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‘ FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILLRE MOOE
NUMBER: 02-5E-L07.01

REVISTIONS 3 10/10/90 R
SUBSYSTEM: PAYLOAD RETEN & DEPLOY - IUS DAMPER/LATCHES
LRU :LIGHTWEIGHT LODNGERQON LATCH CRITICALITY OF THIS
ITEM HAME: SWITCH, LIMIT FAILURE MODE:1/1

T T T e E T W W A e o v . A S S . T A A A e A ek w ol B wm r wr -

m FATLURE MOODE:
TRANSFERS PREMATURELY/INADVERTEWTLY {LATCH CLOSED)

MISSION PHASE:
00 DN-ORBIT
| oo DE-ORBIT

m VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103 OISCOVERY
104  ATLANTIS
105  ENDEAVOUR

CAUSE:
ACCELERATION, CONTAMINATION/FOREIGN OBJECT/DERRIS, DEFECTIVE PART/
. MATERIAL QR MANUFACTURING DEFEET, TEMPERATURE, VIBRATION

CRITICALITY 1/1 DURING ENTACT AHORT OMLY? NO

REDUNDANCY SCREEN A} N/A

B) N/A

) NyA
P.;«SSIFIIL RATTOWALE »
A
B)
C)

----- - FAILURE EFFECTS -

{A) SUBSYSTEM:

FAILURE WILL PREVENT LATCH CLOSURE,

{B) INTERFACING SUBSYSTEM{S):
FAILURE WILL RESULT IN PAYLOAD INADEQUATELY RESTRAINED IM PAYLOAD BAY.

{C) MISSION:
FAILURE WITH LATCH OPEM WILL RESULT IN POSSIBLE LOSS OF MISSION DUE TO
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL FAILURE MODE
NUMBER: D2-5E-L07-C1

INABILITY TO RESTRAIN PAYLOAD.

(D) CREW, VEWICLE, AMD ELEMENT(S):

FRILURE LATE IN LATCH CYCLE (IMMEDIATELY BEFORE LINKAGE IS OVERCENTER
LOCKED) MAY GO UNQESERVED AND MAY RESULT IN LOSS OF CREW/VEMICLE DURING
ENTRY DUE TD UNRESTRAINED PAYLOAD,

{E) FUNCTIONAL CRITICALITY EFFECTS:

. — T —— . S S " A A A N o ol A B

(A) DESIGN:
THE SWITCH MECHANISM CONSISTS OF DUAL LIMIT SWITCHES ACTIVATED By A
COMMON LEVER. ONLY ONE SWITCH IS REQUIRED FOR SIGNAL ACTUATION. TWD
SPRINGS ARE USED TO MAINTAIN SWITCH MODULE ACTUATION ARM IN UNACTUATED
POSITION. -

{8) TEST:
ACCEPTANCE TESTS: THE FOLLONING TESTS ARE PERFORMED FOR ALL FLIGHT

. ARTICLES AND WERE PERFGRMED FOR EACH QUALIFICATION TEST ARTICLE:
VIBRATION - RANGE 20 TO 2,000 HZ MAXIMUM LEVEL OF 0.04 g2/HZ FROM 80 TO
360 HI, ALL AXES. THERMAL - STABILIJED RANGE FROM -1BQ DEG F TQ +255
DEG F. FUNCTIONAL TESTS CONQUCTEDR AT -80 DEG F, +70 DEG F, AND +25%
Ot F, LDADS/ALIGWMENT - VERIFY RETENTION OF LATCHED POSITION AT &OX
LIMIT LOAD, AS WELL AS SPHERICAL BEARING TORQUE RESISTANCE AND TRAVEL
LIMITS, OME UNIT TESTED TO 110% LIMIT LOAD, ELECTRICAL - VERIFY
{WITHIN OESIGN LIMITS) CONTINUITY, DIELECTRIC STRENGTH, INSULATION
RESISTANCE, AND SWITLH OPERATION.

QUALIFICATION TESTS: THE FOLLOWING IS A SUMMARY OF TESTS CONDUCTED

PER CR 44-544230-00]1 7O INCLUDE BOTH NATURAL AND INDUCED ENWIRONMENTAL
EFFECTS TO THE LATCH ASSEMBLY AND THE LATCH-TO-BRIDGGE/TRUNNION
FRICTION/LOAD INTERFACE. FUNCTIONAL TESTS WERE CONDUCTED DURING AND
FOLLOWING EACH PHASE OF TESTIMG TO DETERMINE EFFECTS. ENVIRONMENTS

ARD REQUIREMENTS ACCEPTED BY ANALYSIS INCLUOE FUNGUS, QZQNE, SALT
SPRAY, ACCELERATION, SOLAR RADIATION (THERMAL AND NUCLEAR), METEQRQIDS,
3AND AND QUST, STORAGE, FALTOR OF SAFETY, RELIABILITY, MAINTAIMABILITY,
MATERIALS AMD PRQCESSES, ELECTRICAL DESIGN AMD SAFETY, CERTIFICATION
BY SIMILARITY INCLUDED VACUUM, RANDOM VIBRATICN, HANDLING SHOCK,
THERMAL CYCLING, FULL OPERATING LIFE, QUALIFICATION ARCCEPTANCE
VIBRATION TEST (GAVT), QUALIFICATION ALLEPTANCE THERMAL TEST (QATT),
TRUNNION/BRIQGE FRICTION, MECHANICAL 3TQP%, AND EXPLOSIVE ATMOSPHERE.

OMRSD: GROUND TURNARDUND INCLUDES LATCHING QPERATION (SYSTEM 1) AND
LATCHING OPERATION {SYSTEM 2}.
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‘ FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MOOE
- NUMBER: Q2-5E-1L07-41

(C) IMSPECTION:

RECEIVING INSPECTIDN

TEST RECORDS AND REPORTS ARE MAINTAINED CERTIFYING MATERTALS ANMD
PRYSICAL PROPERTIES. RECEIVING INSPECTIOM PERFORMS WISUAL AND
DIMENSIONAL EXAMINATION OF ALL INCOMING PARTS.

CONTAMINATION CONTROL

CORROSION PROTECTION REQUIREMENTS VERIFIED BY INSPECTION. QUALITY
LCONTROL VERIFIES FROPER MAINTENANCE ANO OPERATION OF THE
ENVIRGNMENTALLY CONTROLLED MANUFACTURING AREA. ULTRASONIC CLEANING
YERIFIED By INSPECTION. CONTAMINATION CONTROL PROCEDURES INCLUDING
USE OF COVERED TOTE PANS IS5 YERIFIED.

ASSEMBLY /INSTALLATION
DETAILED INSPECTION PERFORMED OM ALL PARTS PRIUR TD WEXT ASSEMBLY.
ASSEMBLY OPERATIONS VERIFIED BY [NMSPECTION.

MONDESTRUCTIVE EVALUATION
X-RAY INSPECTION UNDER MINIMUM 7X MAGMIFICATION FOR EVIDENCE OF WELD
FLASH, LOOSE PARTS, AND ASSEMELY ANOMALIES.

CRITICAL PROCESSES
. CRITICAL PROCESSES INCLUDING WELDING, BRAZING, AND PASSIVATION ARE
MONITORED AND VERIFIED BY IMNSPECTIOM.

TESTING
ATP IS VERIFIED PER PRDCEDURE.

HAMOLING /PACKAGING
HANDLING AND PACKAGING REQUIREMEMTS WERIFIED AY IMSPECTION.

{0) FAILURE. HISTORY:
THERE HAVE BEEN WO ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR
FLIGHT FATLURES ASSOCIATED WITH THIS FAILURE WODE.

{E) OPERATIOMAL USE:

CREW CAN PERFORM EXTRAYEHICULAR ACTIVITY (EVA) PROCEDURES FOR MANUAL
LATCH OPEN/CLOSE,
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FAILURE MODES EFFECTS AWALYSIS (FMEA} -- CRITICAL FAILURE MOQE :
NUMBER: 02-5E-L07-01
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RELIABILITY ENGINEERING: D. M. MAYNE
DESIGN ENGINEERING ¢ 0. 5. CHEUNG
QUALITY ENGINEERING : 0. J. BUTTNER
NASA RELIABILITY : G,
NASA SUBSYSTEM MANAGER :

NASA QUALITY ASSURANCE :
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